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Purpose: The chronic obstructive pulmonary disease (COPD) assessment test 
(CAT) was recently introduced for use in assessing disease-specific quality of life 
and follow-up of patients with COPD. The purpose of this study was to evaluate the 
effect of the dyspnea on disease-specific quality of life detected by CAT score in pa- 
tients with COPD. Materials and Methods: In this study, 90 stable patients with 
COPD as defined by the Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) criteria were included. The level of dyspnea was assessed with the Medi- 
cal Research Council (MRC) dyspnea scale, and disease-specific quality of life was 
assessed with CAT score. Results: The mean±SD age was 68.5±10.9 (range 41-97) 
years. A significant relationship was established between CAT score, MRC dyspnea 
scale score and GOLD stage in patients with COPD. There was also a positive corre- 
lation between dyspnea scale scores and GOLD stage in the patients (pO.OOl), as 
well as positive correlation between CAT score and dyspnea scale score (p<0.001). 
CAT score showed a significant correlation with hospitalization and exacerbations 
(p<0.05). Conclusion: Dyspnea is an important symptom that may impact quality 
of life in patients with COPD. CAT was shown to be a simple, fast and intelligible 
measurement of disease-specific quality of life, and was correlated with levels of 
dyspnea in patients with COPD. 
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Chronic obstructive pulmonary disease (COPD) is characterized by progressive and 
partially reversible airflow limitations associated with an abnormal inflammatory 
response of the lungs to noxious particles or gases. 1 COPD restricts daily activities 
as a result of reduced pulmonary function, dyspnea, or limitations in exercise toler- 
ance. Pulmonary function tests remain the standard method for grading COPD se- 
verity in international treatment guidelines. The Global Initiative for Chronic Ob- 
structive Lung Disease (GOLD) guidelines recommended that both pulmonary 
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function and disease-specific quality of life be monitored 
regularly to guide any changes in treatment. 1 

Dyspnea is one of the major symptoms of COPD and it 
impairs quality of life in such patients. Moreover, dyspnea 
is known to be correlated with objective and subjective mea- 
surements of COPD. 2 Several instruments are available to 
assess dyspnea: The Medical Research Council (MRC) 
dyspnea scale has been in use for many years to assess the 
effect of breathlessness on daily activities. 3 Other dyspnea 
scales include the Visual Analogue Scale, Oxygen Cost Dia- 
gram, Borg dyspnea scale, and baseline or transitional dys- 
pnea index for use in clinical practice. The MRC scale mea- 
sures activity hmitation or disability due to dyspnea rather 
than the severity of dyspnea itself, and thus, measures the 
chronic effect of disease. 

Disease-specific quality of life is being recognized as an 
important outcome when evaluating patients with COPD. 4 3 
COPD-specific quality of life measurements, including the 
St. George's Respiratory Questionnaire (SGRQ) 6 and Chron- 
ic Respiratory Questionnaire, 7 have been validated and used 
extensively in clinical studies. However, these questionnaires 
are complex and time-consuming to complete and may re- 
quire specialist software or licenses to use, which limits their 
applicability in routine practice. 

The COPD assessment test (CAT) was recently developed 
as a short, simple instrument for qualifying the symptom bur- 
den of COPD in routine practice, and enables better commu- 
nication between patients and healthcare professionals about 
the consequences of the disease. The CAT was derived from 
21 candidate items identified through qualitative research of 
patients with COPD from COPD prospective international 
studies. 8 " 11 

In the present study, dyspnea severity was evaluated by 
the MRC scale. Patient COPD-specific quality of life was 
assessed with CAT score as a disease specific measure. The 
purpose of this study was to evaluate the effect of the dys- 
pnea on disease-specific quality of life detected by CAT score 
in patients with COPD. 



MATERIALS AND METHODS 



Subjects 

Patients with stable COPD, as defined by GOLD, were re- 
cruited from our outpatient clinic from October 2010 to May 
2011. All patients had undergone at least 6 months of out- 
patient management. The entry criteria for the study were 



as follows: 1) a known post-bronchodilator forced expirato- 
ry volume in 1 s/forced vital capacity (FEV1/FVC) ratio of 
<70% and an FEV1 <80% (except GOLD I patients) of the 
predicted value for all measurements made over the prior 
six months; 2) a smoking history of >10 packet-years; 3) no 
history suggestive of bronchial asthma; 4) no exacerbations 
of the airflow limitation over the preceding six weeks; and 
5) no changes in treatment regimen over the preceding four 
weeks. Exclusion criteria were any current pulmonary dis- 
order other than COPD and serious, unstable cardiovascu- 
lar or neurological disease. 

All eligible patients finished the following examinations on 
the same day: pulmonary function tests, assessment of their 
dyspnea, and assessment of their disease-specific quality of 
life by CAT. All tests and questionnaires were administered by 
investigators in a face-to-face interview. The ethics committee 
of our institute approved the research protocol and written in- 
fomied consent was obtained from all participants. 

Demographic information, medical history, blood chem- 
istry, previous and current COPD medications were record- 
ed. The history of exacerbations in the previous one year 
was also recorded. An exacerbation was defined as a wors- 
ening of the symptoms that required oral corticosteroids 
and/or antibiotics and/or hospitalizations. All patients were 
treated according to GOLD guidelines. 

Pulmonary function tests 

The diagnostic classification was performed by pulmonary 
physicians according to GOLD guidelines. Post-bronchodila- 
tor FEV1 was assessed at 20 min after the inhalation of sal- 
butamol 200 meg plus ipratropium 40 meg using a metered 
dose inhaler. Spirometry was performed using a Flowscreen 
Pro spirometer (JAEGER Inc., Hoechberg, Germany) ac- 
cording to established guidelines. 12 

Assessment of dyspnea 

Level of dyspnea was evaluated by the MRC dyspnea scale. 3 
The MRC dyspnea scale is a 5-point scale based on levels of 
dyspnea. Based on the patient's responses, the observer was 
able to grade the degree of dyspnea-related impairment. 13 

Assessment of the CAT 

The disease-specific quality of life was assessed with the 
Turkish version of the CAT. 14 The CAT comprised eight 
items assessing cough, phlegm, chest tightness, breathless- 
ness going up hill/stairs, activity limitations at home, confi- 
dence leaving home, sleep and energy. Each item was scored 
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from 0 to 5 giving a total score from 0 to 40, corresponding 
to the best and worst health status in patients with COPD, 
respectively. 9 Scores of 0-10, 11-20, 21-30 and 31-40 repre- 
sented mild, moderate, severe or very severe clinical im- 
pact, respectively. 15 

Statistical analysis 

Data were analyzed using SPSS-PC (Version 15.0, SPSS Inc., 
Chicago, IL, USA). All indices are expressed as mean±SD. 
The relationship between variables of patients was calculat- 
ed by Pearson's correlation coefficient^). Proportions of 
patients with different MRC grades across the GOLD stag- 
es and CAT scores were analyzed by chi-square test. Multi- 
ple group comparisons of quantitative variables were made 
using analysis variance. Inter-group comparisons were car- 
ried out using multivariate analysis and the Bonferroni's 
test to identify significantly different groups, /^-values less 
than 0.05 were considered significantly. 



RESULTS 



Ninety patients with COPD were evaluated. The average 
age of the patients was 68.5±10.9 (range: 41-97) years; du- 
ration of COPD, 8.1±8.4 (range: 1-50) years; and duration 
of management, 6.1±7.1 (range: 1-40) years. Nineteen pa- 
tients were GOLD stage I, 43 patients were GOLD II, 26 



patients were GOLD III, and 2 patients were GOLD IV. Ta- 
ble 1 shows the demographic and clinical characteristics ac- 
cording to GOLD stage. 

Table 2 shows the inter-correlations among the CAT score 
and clinical characteristics of the patients. The CAT scores 
were correlated with duration of COPD, duration of man- 
agement, hospitalization days, and exacerbation. 

With respect to the CAT scores, 24 patients were CAT I 
(mild), 33 patients were CAT II (moderate), 27 patients were 
CAT IE (severe), and 6 patients were CAT IV (very severe). 
Table 3 shows the study variables according to CAT score. 
The dyspnea scale, exacerbation, and disease duration were 
significantly different among the CAT score groups. 

Table 4 shows the differences in CAT scores between 
classes of other COPD impairment measurements. There 
were significant differences between GOLD I and GOLD II 
stages (p=0.001), as well as between MRC scales 1 and 
MRC scales 2 and 3 (p=0.021, ^=0.001, respectively). Oth- 
er measurements were not significant. 



DISCUSSION 



In our study, CAT scores were shown to be associated with 
disease features, including duration of COPD, duration of 
management and exacerbation, while GOLD stages were 
not. While stage of the disease was evaluated with a spirom- 



Table 1. Demographic and Clinical Characteristics According to GOLD Stage 





GOLD I (n=19) 


GOLD II (n^3) 


GOLD IE (n=26) 


GOLD IV (n=2) 


Age* 


63.7(11.2) 


69.1 (10.3) 


71.3(10.3) 


66.5 (23.3) 


Smoking pack-yrs* 


38.8 (32.8) 


38.9 (24.5) 


36.5 (21.2) 


40.0 (56.6) 


Duration COPD yrs* 


4.3 (4.1) 


8.7 (8.9) 


10.2 (9.3) 


1.5 (0.7) 


Duration management yrs* 


2.2 (2.0) 


6.7 (7.5) 


8.2 (8.1) 


1.5 (0.7) 


Exacerbation* 


0.3 (0.4) 


0.8(1.6) 


1.1(1.2) 


0.0 (0.0) 


Hospitalization days* 


3.1 (6.1) 


6.5(11.5) 


12.0(14.4) 


0.0 (0.0) 


CAT score* 


9.5 (6.2) 


18.2 (8.1)" 


20.9 (8.2) 


22.5 (0.7) 


MRC dyspnea scale* 


1 


5 (45.5) 


5 (45.5) 


1 (9.0) 


0(0) 


2 


13(27.7) 


22 (46.8) 


10(21.3) 


2 (4.2) 


3 


1 (8.3) 


10 (83.3) 


1 (8.3) 


0(0) 


4 


0(0) 


4 (36.4) 


7 (63.6) 


0(0) 


5 


0(0) 


2 (22.2) 


7 (77.8) 


0(0) 



GOLD, Global Initiative for Chronic Obstructive Lung Disease; COPD, chronic obstructive pulmonary disease; CAT, COPD assessment test; MRC, Medical 
Research Council; AN0VA, analysis variance; SD, standart deviation. 

All data represent mean (SD) except MRC dyspnea scale that show frequency (row percentage). AN0VA results (column 1 ). 

*Not significant (p>0.05). 

Vc0.05. 

*/x0.001. 

Post-hoc Bonferroni's test: vs. column 3: § /k0.001 . 
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Table 2. Correlation Coefficient(r) of the Study Variables 




CAT score BMI 


Duration Duration 
COPD management 
yrs yrs 


Exacerbation 


Hospitalization Smoking 
days pack-yrs 


CAT score 


1 








BMI 


0.007 1 








Duration COPD yrs 


0.325* -0.163 


1 






Duration management yrs 


0.346* -0.169 


0.871* 1 






Exacerbation 


0.445* -0.310* 


0.299* 0.369* 


i 




Hospitalization days 


0.518* -0.173 


0.326* 0.442* 


U. Ibi 


i 


Smoking pack-yrs 


0.034 -0.036 


-0.251* -0.174 


U.UU / 


-U.U34 1 


COPD, chronic obstructive pulmonary disease; CAT, COPD assessment test; BMI, body mass index. 






*/k0.05. 










yo.oi. 










Table 3. The Study Variables According to CAT Score 










CATI(n=24) 


CAT II (n=33) 


CAT m (n=27) 


CAT IV (n=6) 


Age" 5 


68.1 (11.4) 


67.3 (9.6) 


69.2(12.5) 


74.5 (7.8) 


BMT S 


26.2 (3.4) 


27.2 (4.8) 


25.9 (5.9) 


28.6 (4.4) 


Smoking pack-yrs ns 


41.0 (28.7) 


33.6(18.8) 


38.5 (27.6) 


50.8 (38.8) 


Duration COPD yrs* 


4.8 (4.3) 


7.9 (7.6) 


9.7(10.2) 


15.0(12.3)** 


Duration management yrs* 


3.1 (3.2) 


6.3 (5.8) 


6.4 (8.3) 


15.5 (12.3) §§ 


Exacerbation* 


0.2 (0.4)" 


0.4 (0.7)' 


1.5 (2.0)** 


1.3(1.4) 


Hospitalization days' 


1.7 (3.1) 


4.7 (9.3) 


12.0(12.9)** 


20.8 (22.3) i§ 


MRC dyspnea scale 5 


1 


11 (100) 


0(0) 


0(0) 


0(0) 


2 


12 (25.5) 


26 (55.3) 


9(19.2) 


0(0) 


3 


0(0) 


5(41.7) 


6 (50.0) 


1 (8.3) 


4 


0(0) 


0(0) 


10 (90.9) 


1 (9.1) 


5 


1(11.1) 


2 (22.2) 


2 (22.2) 


4 (44.4) 



CAT, COPD assessment test; COPD, chronic obstructive pulmonary disease; MRC, Medical Research Council; ANOVA, analysis variance; BMI, body mass 
index; SD, standart deviation; ns, not significant. 

CAT I: mild; CAT II: moderate; CAT III: severe; CAT IV: very severe. All data represent mean (SD) except MRC dyspnea scale that show frequency (row per- 
centage). ANOVA results (column 1 ). 
*p=0.03. 
V0.003. 
*p=0.001. 
§ p<0.001. 

Post-hoc Bonferroni test: vs. column 2; "/kO.001 , vs. column 3; 'p=0.003, vs. column 4; **p=0.007, V0.005, vs. column 5; **/x0.05, 55 p=0.001 . 



etry test according to GOLD guidelines, CAT score mea- 
sures clinical, symptomatic state and quality of life. This 
may be the reason for the close relationship between charac- 
teristics of the disease and CAT score. 

Dyspnea is a major symptom in patients with COPD. Sev- 
eral studies have investigated the relationship between dys- 
pnea severity and spirometric measurements of FEV1 or 
FVC to determine the relationship between dyspnea scales 
and pulmonary function. Some authors found that pulmonary 
function was significantly correlated with dyspnea scales. 1548 
In contrast, other authors found that it was not correlated with 
dyspnea scales. 1920 Ozalevli and Ucan 13 observed that dys- 



pnea score obtained from MRC was correlated with spiro- 
metric measurement (FEV1). The MRC scale is the most 
commonly used scale because of its simplicity, easy of ad- 
ministration and established validation as a useful marker in 
COPD. 21 Additionally, MRC scale was shown to predict the 
likelihood of survival in patients with COPD. 22 

The relationship between dyspnea and quality of life in 
COPD has previously been indicated in a few studies. 23 - 24 
Perceived dyspnea was shown to have a greater impact on 
health-related quality of life than spirometric or functional 
measurements in these patients. 25 In an international study, 
the most frequently reported symptom was dyspnea (78%) 
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Table 4. Difference in CAT Scores and between Classes of Other COPD Impairment Measures 





CAT score 


Difference between classes* 


p value 




GOLD stage 


I 


9.5 (6.2) 








II 


18.2 (8.1) 


-8.7 (I vs. II) 


0.001 




ni 


20.9 (8.2) 


-2.7(11 vs. HI) 


Ns 




rv 


22.5 (0.79) 


-1.6(111 vs. IV) 


Ns 




MRC dyspnea scale 


1 


7.7 (2.2) 








2 


13.9 (6.1) 


-6.2 (1 vs. 2) 


0.021 




3 


21.7(5.9) 


-7.7 (2 vs. 3) 


0.001 




4 


27.5 (2.2) 


-5.8 (3 vs. 4) 


Ns 




5 


27.3 (9.7) 


0.2 (4 vs. 5) 


Ns 





Ns, not significant; GOLD, Global Initiative Chronic Obstructive Lung Disease; MRC, Medical Research Council; COPD, chronic obstructive pulmonary dis- 
ease; CAT, COPD assessment test; SD, standart deviation. 
All data presented as mean (SD). 
*Differences among below scores. 



and the most frequent complaint reported by patients with 
COPD was daily activity limitation. 26 Hajiro, et al. 24 showed 
that dyspnea is one of the main determinations of disease- 
specific health related quality of life, and has moderate-to- 
strong correlations with impairments in the health related 
quality of life in patients with COPD. On the other hand, 
quality of life measurements did not correlate well with the 
severity of airflow limitation. 27 Furthermore, factors such as 
dyspnea, depression, anxiety and exercise tolerance were 
found to be more correlated with health status than the wide- 
ly used spirometric values. 28 

The CAT was developed as a short validated COPD-spe- 
cific questionnaire for assessing the impact of COPD on 
health status. It provides a reliable measure of overall COPD 
severity from the patient's perspective, independent of lan- 
guage. 9 The CAT has been translated to 58 different lan- 
guages, available on their web site. 14 It is not a diagnostic 
tool; its role is to supplement information obtained from 
lung function measurement and assessment of exacerbation 
risk. 8 - 9 The relative frequency of severe exacerbations with- 
in these patients was shown to be higher in patients with 
higher CAT scores. We observed that the increase of exac- 
erbation frequency was parallel to the increase of CAT 
scores. Additionally, CAT scores were the same in males 
and females, and were not influenced by age. 9 In our study, 
it was observed that the CAT scores were not influenced by 
sex, age or body mass index. 

It has been suggested that CAT is likely to offer relevant 
alternatives to complex tools such as the SGRQ. Jones, et 
al. 8 reported an extremely strong correlation between CAT 
and SGRQ. They observed that small differences in health 



status impairment between patients in GOLD stage I and II 
can be seen with the CAT. In present study, we discerned 
that no difference in health status impairment among GOLD 
II, IE and TV stage patients can be seen with the CAT. In 
contrast, there was significant difference between patients of 
GOLD stages I and II according to CAT. Also, Jones, et al. 
reported a significant difference in all grades of MRC dys- 
pnea scales according to CAT scores. We, however, ob- 
served a difference only in MRC 1, 2, and 3 grades. 

In our study, CAT scores was classified as mild, moder- 
ate, severe and very severe. There was a significant relation- 
ship among these classifications of CAT and COPD patient 
features and dyspnea scale. We suggest that CAT classifica- 
tion is compatible with COPD severity levels. 

As the CAT score was shown to be correlated with clini- 
cal characteristics and quality of life, it can also be expected 
to be associated with the prognosis of the disease. However, 
as this study is a cross-sectional study and has limitations to 
showing the prognostic value of CAT score, a follow-up 
study of patients may demonstrate relationships between 
CAT and prognosis. 

We should mention some of the limitations of the present 
study. First, since we recruited only stable patients from an 
outpatient clinic, the study sample may not to be represen- 
tative of patients with exacerbation. Additionally, the study 
sample was small, and the study was not a multicentre or 
an international study. Second, CAT and dyspnea scale are 
self-administered questionnaires, but we used an observer 
to complete the questionnaires. 

In conclusion, dyspnea greatly impacts the health related 
quality of life of patients with COPD. We concluded that 
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the CAT, a novel COPD-specific measurement, was associ- 
ated with dyspnea scale, duration of COPD and exacerba- 
tion, but not co-morbidities. The CAT may be a simple 
short questionnaire for assessing disease severity levels in 
patients with COPD. At the moment, more studies from 
other countries around the world are needed to ascertain the 
value of the CAT. 
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